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(54) METHOD FOR CORRECTING DISTORTION OF IMAGE PROJECTED BY, 
PROJECTOR AND PROJECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To correct the distortion of 
an image projected in a screen without adding an optical 
system for a projection-type display. 
SOLUTION: In the projector 1 which enlarges and 
displays the image 110 displayed on a light bulb 1 1 on 
the screen 2, picture elements from which image 
information are omitted and picture elements to which 
remaining picture information are filled and displayed in 
the light bulb 11 are previously stored so that the 
magnification rate of the image 20 becomes uniform in 
the respective parts of the screen 2. Image information 
of the pixels to be omitted are omitted from original 
images and the remaining images are displayed on the 
displayed pixels in the light bulb 11. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

PrIcise < ly CUmer,t ^ tranS ' 3ted by com P uter - So the translation may not reflect the original 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS " 

[Claim(s)] ~° . "~" 1 — " 

nn'T 1 . 1] h + n th . 6 P 7?fw° r (1> which * arries out the enlarged display of the image (110) displayed 
on the bght valve (11) to a screen (2), so that the dilation ratio of an image (20) may become 
uniform in each part of a screen (2) The pixel from which image information is excluded about 
each P ,xel ,n a bght valve (1 1 ), How to amend distortion of the projector projection image which 
memorizes beforehand the p.xel as which the remaining image information is packed and 
disp ayed excludes sa.d image information of a pixel excluded from a subject-copy image and 
displays the remaining image in said pixel in a light valve (11) displayed " 
[Claim 2] In the projector (1) which carries out the enlarged display of the image (110) displayed 
on the bght valve (1 1) to a screen (2), so that the dilation ratio of an image (20) may become 
uniform in each part of a screen (2) A means to memorize beforehand the pixel from which image 
information ,. excluded and the pixel as which the remaining image information is packed and 
displayed about each p.xel m a light valve (1 1), A projector equipped with a means to display the 
image which remained without being excluded by means to exclude the image information in said 
p.xel wh.ch was read from a this means to memorize, and which is excluded from a subject-copy 
.mage, and th.s **** means on said pixel in the light valve (11) read from said means to 
memorize displayed. ■ 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran web cci eiie?u=httn%.?A%9F«)(i'>tr A : „ M 



1/6 s<— i> 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the projector for projecting the image data from 
a computer etc. on a large-sized screen. Specifically, this invention relates to the approach and 
projector equipment which amend distortion of the image which a projector projects 
[0002] 

[Description of the Prior Art] A projector (1) carries out the enlarged display of the image with 
which the beam of light projected from the light source (10) of a metal halide lamp etc was 
displayed on the light valve (1 1) by passing or reflecting light valves (11), such as a liquid crystal 
panel, and being expanded through the optical system (12) of an optical lens etc. to a screen (2) 
like drawing 7 . In order that the dilation ratio of an image may make it abbreviation homogeneity 
in each part of a screen (2), a projector (1) is arranged to a screen (2) so that the optical axis of 
a projector (1) may cross the core and perpendicular of a screen (2). However, the projector (1) 
of a front projection mold will be arranged near the center section of screen (2) this side, and 
becomes obstructive seeing the image of a screen (2) 
[0003] 

[Problem(s) to be Solved by the Invention] In order to solve this trouble, like drawing 8 the 
location of a projector (1) is arranged down [ before a screen (2) ], and projecting the beam of 
light from a projector (1) on the screen (2) located in the slanting upper part is performed 
However, since an optical path becomes long rather than the beam of light with which the beam 
of light projected on the upper part of a screen (2) in this case was projected on the lower part 
of a screen (2), the image (20) reflected in a screen (2) turns into an image which the upper part 
was expanded and was distorted to the trapezoid like drawing 8 . Therefore, an image becomes 
hard to see and, occasionally there is un-arranging [ which the upper part of an image protrudes 
from a screen (2) ]. The distortion of the image on such a screen (2) originates in the dilation 
ratios of the image in each part of a screen (2) differing, as a result of the optical path lengths 
from a projector (1) differing. Therefore, what is necessary is just to make the dilation ratio of 
the image in each part of a screen (2) into homogeneity with a certain means, in order to amend 
distortion of the image on a screen (2). However, in order to perform such distortion amendment 
in optical system, it is necessary to add special optical system, and a miniaturization or cheap- 
izing of a projector (1) becomes difficult 
[0004] 

[Objects of the Invention] The image distorted to said trapezoid can display the image as the 
time of arranging a projector in the center section with it on a screen (2) like drawing 1 . [ same 
if the image itself displayed on a light valve (11) is amended beforehand ] Namely, about the 
subject-copy image displayed on a light valve (11), since the image which reversed the upper and 
lower sides and right and left is displayed on a screen (2), the image of a light valve (1 1) should 
just display the image which compressed the subject-copy image and was made small on a light 
valve (11) as it goes below. This invention aims at offering the approach and equipment which 
amend distortion of the image on a screen (2), without adding optical system by displaying the 
image amended beforehand on a light valve (11). 
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[0005] 

[The approach for solving a technical problem] In order to solve the above-mentioned technical 
problem, the approach of this invention which amends distortion of a projector projection image 
It is related with each pixel in a light valve so that the dilation ratio of an image may become 
uniform in each part of a screen. The pixel from which image information is excluded, and the 
pixel as which the remaining image information is packed and displayed are memorized 
beforehand, said image information of a pixel excluded is excluded from a subject-copy image, 
and the remaining image is displayed in said pixel in a light valve displayed 
[0006] 

[Function] A subject-copy image will be compressed by excluding the image information of a 
pixel which should be excluded from a subject-copy image, packing the remaining image and 
being displayed on a light valve by the above-mentioned approach, therefore, when the image on 
a screen is distorted to a trapezoid by having arranged the projector (1) in the lower part like 
drawing 8 When the pixel from which image information should be excluded, and the pixel which 
the remaining image information should be packed and should be displayed on a light valve (1 1) 
are memorized so that a subject-copy image may be compressed as it goes below, like drawing 1 
The image displayed on a light valve (11) turns into an image compressed as it went caudad, and 
an image to which the subject-copy image was expanded as it was is displayed on a screen (2) 
[0007] 

[Effect of the Invention] Since this invention performs distortion amendment of an image in an 
electrical circuit, it does not need the optical system of the addition for distortion amendment. 
Therefore, enlargement and forming an expensive rank do not have a projector for distortion 
amendment of an image. 
[0008] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained in 
full detail along with a drawing. The enlarged display of the image on a light valve (11) is carried 
out to a screen (2) by the beam of light projected from the light source (10) of a metal halide 
lamp like drawing 1 passing the light valve (11) constituted with a transparency mold liquid 
crystal panel, and expanding a projector (1) through the optical system (12) constituted with an 
optical lens. The power source for the light sources (30) which makes the light source (10) turn 
on is connected to this projector (1) like drawing 2 . Moreover, based on the horizontal 
synchronizing pulse, vertical synchronizing pulse, and picture signal which were received, a light 
valve (11) is driven to a light valve (11), and the display driving gear (31) which displays an image 
on a light valve (11) is connected to it In order to amend the keystone distortion of the image 
displayed on a screen (2), the picture signal from a personal computer (4) is amended in a display 
driving gear (31), and the trapezoidal-distortion compensator (5) which transmits the amended 
picture signal to a display driving gear (31) is connected to it 

[0009] The circuitry of said trapezoidal-distortion compensator (5) is explained along with 
drawing 3 and drawing 4 . Like drawing 3 , the trapezoidal-distortion compensator (5) in this 
operation gestalt amends the picture signal from a personal computer (4), and is equipment 
which memorizes the amended picture signal to DRAM (dynamic random access memory) (6), 
reads the picture signal memorized like drawing 4 from DRAM (6), and is transmitted to a display 
driving gear (31). 

[0010] First a picture signal, a horizontal synchronizing pulse, and a vertical synchronizing pulse 
are received from a personal computer (4). The picture signal from a personal computer (4) is an 
analog signal, the picture signal of the 1 scanning line is transmitted within a horizontal 
synchronization period, and the picture signal of one screen is transmitted by repeating this 
within a vertical-synchronization period. In order to amend a picture signal and to memorize to 
DRAM (6), the A/D converter (70) which changes the picture signal of an analog into a digital 
signal is arranged by the trapezoidal-distortion compensator (5). 

[0011] An A/D converter (70) measures the picture signal of the 1 scanning line with a fixed 
time interval by sampling, quantization which changes this measured value into a numeric value is 
performed, and, finally digitization of an analog signal is performed by coding which changes this 
quantized numeric value into a binary number. However, transmission is started from the time of 
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not being transmitted to throughout [ whole term / of the pulse separation A of a horizontal 
synchronizing pulse ] like drawing 6 , but the picture signal of the 1 scanning line having passed 
the predetermined period B (called the back porch) since the initiation time a of the pulse 
separation A, and transmission is ended only for the predetermined period C (called the front 
porch) from b at the last time at the termination time of the pulse separation A. Therefore, an 
A/D converter (70) needs to sample a picture signal at the image display period D excluding the 
front porch B and the back porch C from the pulse separation A of a horizontal synchronizing 
pulse. 

[0012] Then, in drawing 3 , a write-in initiation pulse forming network (71) receives a horizontal 
synchronizing pulse, specifies an image display initiation time, generates a write-in initiation 
pulse (710) based on this time, and transmits it to a write-in clock generation circuit (72). A 
write-in clock generation circuit (72) receives said write-in initiation pulse (710), and generates a 
write-in clock (720) with which the picture signal of the 1 scanning line is divided into the 
number of pixels (this example 1 6 pixels per 1 scanning line) of a request of a light valve (1 1) by 
sampling. An A/D converter (70) receives the write-in clock (720) from said write-in clock 
generation circuit (72) with a clock terminal, a picture signal is digitized based on this write-in 
clock (720), and the digitized picture signal is transmitted to DRAM (6). 
[0013] In case a digital picture signal is written in DRAM (6), it is necessary to specify the 
address which shows a write-in location. With this operation gestalt, the image from a personal 
computer (4) is monochrome 2 gradation, is divided into 1 6 pixels per 1 scanning line, and is 
performed about the case where one screen is constituted by the 1 2 scanning lines. Since the 
image information of each pixel is expressed by the 1-bit digital signal with an A/D converter 
(70) at this time, memory capacity required for DRAM (6) becomes 16x12x1=192 bit. Moreover, 
the location of the pixel of one screen is pinpointed by the 4 bits line address which pinpoints 
the scanning-line location in 1 screen, and the 4-bit train address which pinpoints the pixel 
location in 1 scanning line. Since a line address is specified, a line counter (73) is arranged. A line 
counter (73) receives a horizontal synchronizing pulse with a clock terminal, receives a vertical 
synchronizing pulse with a reset terminal, and transmits a 4-bit line address signal. Moreover, 
since the train address is specified, a dot counter (74) is arranged. A dot counter (74) receives 
the write-in clock (720) from a write-in clock generation circuit (72) with a clock terminal, 
receives a horizontal synchronizing pulse with a reset terminal, and transmits a 4-bit train 
address signal. What is necessary is for a DRAM controller (60) to receive the line address signal 
and train address signal from a line counter (73) and a dot counter (74), and just to write a digital 
picture signal in the line address and the train address in DRAM (6) which were received, if the 
image on a light valve (1 1) is projected to a screen (2) as it is without amending distortion of an 
image. 

[0014] The approach of amending the trapezoidal distortion of an image in this operation gestalt 
is as follows. What is necessary is just to compress an image about the image displayed on a 
screen (2) as it goes upwards in order to amend the trapezoidal distortion of an image (20) like 
drawing 8 . Therefore, like drawing 5 (c), a subject-copy image like drawing 5 (a) should just use 
the image (110) displayed on a light valve (11) as the image which compressed the image to the 
center section as it goes caudad. What is necessary is to exclude all the image information of a 
certain Rhine in the lower part which needs to make compressibility high, and just to pack Rhine 
which remained upwards about a perpendicular direction, that what is necessary is to enlarge the 
rate of it being related horizontally, excluding image information suitably per pixel like drawing 5 
(b), and excluding more downward Rhine, and just to bring near the remaining image by the 
center section in order to realize this with a digital signal. In addition, in drawing 5 (b), the written 
location of a figure shows each pixel and, as for the thing of 0, the numeric value shows that the 
image information of the pixel of the location is excluded. 

[0015] If it is the case of drawing 5 (b), therefore, from a top the image of the 1st line and the 
2nd line Only the image information of the pixel of both ends is excluded. The image of the 3rd 
line The image information of the pixel of eye nine trains is excluded from both ends and Hidari, 
the number of pixels of the image of the 4th line which the image information of the pixel of eye 
eight trains is excluded from both ends and Hidari, and is hereafter excluded as it goes caudad 
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increases, and all the image information of the pixel of the 8th line and the 12th line is further 
excluded from a top. Since the remaining image is brought near by the center section and 
packed upwards, moreover, -1 line image of the 2nd line It is displayed on eye eye two trains - 
15 train. -3 line image of the 4th line It is displayed on eye eye two trains - 14 train. -5 line 
image of the 6th line It is displayed on eye eye three trains - 14 train. -7 line image It is 
displayed on eye eye three trains - 13, train, -9 line image is displayed on eye eye 3 of the 8th 
line trains - 13 train, -10 line image is displayed on eye eye 4 of the 9th line trains - 13 train, 
and -11 line image is displayed on eye eye 4 of the 10th line trains - 13 train. 
The pixel which should be excluded can be chosen as arbitration at this time. However, since 
information important for a center section contains image information, it is usually desirable to 
exclude the edge of an image preferentially. Moreover, in order to prevent all the image 
information of a certain part being missing, it is desirable to exclude an image equally, without 
inclining. 

[0016] In order to realize the above-mentioned amendment approach, ROM for dot amendment 
(read only memory) (75) which memorized the information on whether image information is 
excluded about each pixel like drawing 5 (b), and ROM for address amendment (76) which 
memorized the initiation train of each line are arranged. ROM for dot amendment (75) receives 
the line address signal from a line counter (73), and the train address signal from a dot counter 
(74), reads the corresponding data of a location, and transmits them as a write-in enabling signal. 
At this time, if these data are 1, the signal of H level which shows write-in authorization will be 
transmitted, and if data are 0, the signal of L level which shows a write inhibit will be transmitted. 
ROM for address amendment (76) receives the line address signal from a line counter (73), reads 
the initiation train address corresponding to this line address, and transmits a line address and 
the initiation train address to the address counter for writing (77). 

[0017] The address counter for writing (77) receives the line address and the initiation train 
address from ROM for address amendment (76) as initial value of a counter. Moreover, the 
write-in clock (720) from a write-in clock generation circuit (72) and the write-in enabling signal 
from ROM for dot amendment (75) are received, an AND is taken, and the AND gate (78) is 
transmitted to the clock terminal of the address counter for writing (77). And the address 
counter for writing (77) transmits the write-in address to a DRAM controller (60). A DRAM 
controller (60) memorizes the write-in enabling signal from ROM for dot amendment (75), and the 
1 -pixel picture signal digitized in DRAM (6) by the storage location corresponding to the write-in 
address only when the write-in address from the address counter for writing (77) was received 
and a write-in enabling signal was H level. 

[0018] The actuation when receiving the picture signal, horizontal synchronizing pulse, and 
vertical synchronizing pulse for one screen in the circuit of the above-mentioned configuration is 
explained. First, a line counter (73) is reset by reception of a vertical synchronizing pulse. Next, a 
line counter (73) counts by reception of a horizontal synchronizing pulse, and a dot counter (74) 
is reset Moreover, based on the time of starting the display of an image after reception of a 
horizontal synchronizing pulse, a write-in initiation pulse forming network (71) generates a write- 
in initiation pulse (710), and a write-in clock generation circuit (72) receives this write-in 
initiation pulse (710), and starts generation of a write-in clock (720). An A/D converter (70) is 
sampled and digitized by the number of pixels of a request of the picture signal of the 1 scanning 
line (this operation gestalt 16) based on this write-in clock (720). Moreover, a dot counter (74) 
counts based on this write-in clock (720). ROM for address amendment (76) receives the line 
address signal from a line counter (73), and transmits the corresponding initiation train address 
of a line to the address counter for writing (77). Moreover, ROM for dot amendment (75) 
receives the line address signal and train address signal from a line counter (73) and a dot 
counter (74), respectively, from the address position to which this ROM (75) corresponds, reads 
the information on whether image information is excluded, and transmits a write— in enabling 
signal. An AND with the write-in clock (720) from a write-in clock generation circuit (72) is 
taken, and, as for a write-in enabling signal, the signal of this AND is transmitted to the address 
counter for writing (77) in the AND gate (78). The address counter for writing (77) starts a count 
from the line address and the initiation train address from ROM for address amendment (76), and 
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counts it based on the signal of the AND of a write-in clock (720) and a write-in enabling signal. 
That is, when image information is excluded, it does not count. And a DRAM controller (60) 
memorizes the 1 -pixel picture signal digitized by the storage location of the write-in address in 
DRAM (6), only when a write-in enabling signal is H level. 

[0019] Next, the image which the trapezoidal distortion was amended and was memorized by 
DRAM (6) is explained along with drawing 4 about the circuitry for transmitting to a display 
driving gear (31). A horizontal synchronizing pulse and a vertical synchronizing pulse need to be 
transmitted to a display driving gear (31) with a picture signal. Therefore, the display controller 
(80) who generates a horizontal synchronizing pulse and a vertical synchronizing pulse is 
stationed. Moreover, like the above, a horizontal synchronizing pulse is receivedi an image display 
initiation time is specified, and this read-out initiation pulse forming network (81) that generates 
a read-out initiation pulse (810), and is transmitted based on a time is arranged. Moreover, the 
read-out clock generation circuit (82) which generates the read-out clock (820) corresponding 
to the number of pixels (this operation gestalt 16) which should be read to per 1 scanning line is 
arranged like the above by receiving the read-out initiation pulse (810) from a read-out initiation 
pulse forming network (81). 

[0020] In case the 1 -pixel picture signal digitized from DRAM (6) is read, it is necessary to 
specify the line address and the train address which show a read-out location. Therefore, the 
line counter (83) which specifies a line address, and the dot counter (84) which specifies the 
train address are arranged. A line counter (83) receives the horizontal synchronizing pulse and 
vertical synchronizing pulse from a display controller (80) with a clock terminal and a reset 
terminal, respectively, and transmits a 4-bit line address signal to a DRAM controller (60). A dot 
counter (84) receives the read-out clock (820) from a read-out clock generation circuit (82) with 
a clock terminal, receives the horizontal synchronizing pulse from a display controller (80) with a 
reset terminal, and transmits a 4-bit train address signal to a DRAM controller (60). 
[0021] A DRAM controller (60) receives said read-out clock (820), a line address signal, and a 
train address signal, and a 1 -pixel picture signal is read from the storage location of DRAM (6) 
specified by a line address signal and the train address signal based on a read-out clock (820). 
Since the read picture signal is a digital signal, the D/A converter (85) which changes this into 
an analog signal is arranged. The picture signal read from DRAM (6) is changed into a D/A 
converter (85) by the analog signal based on a read-out clock (820), and by covering the line 
address of one line and repeating this, it serves as a picture signal of the 1 scanning line, and is 
transmitted to a display driving gear (31) with the horizontal synchronizing pulse and vertical 
synchronizing pulse from a display controller (80). 

[0022] By constituting a trapezoidal-distortion compensator (5) as mentioned above, the image 
from a personal computer (4) is received, and it is made the image which amended the 
trapezoidal distortion beforehand, and memorizes to DRAM (6). And the image which amended 
the trapezoidal distortion projects on a light valve (11) like drawing 1 by reading the image 
amended from DRAM (6) and transmitting to a display driving gear (31) with a horizontal 
synchronizing pulse and a vertical synchronizing pulse. Therefore, the legible image with which 
the trapezoidal distortion was amended is projected on a screen (2) like drawing 1 . Thus, since 
this invention amends a trapezoidal distortion in the electrical circuit of a trapezoidal-distortion 
compensator (5), it does not need the optical system of the addition for keystone correction. 
Therefore, enlargement and forming an expensive rank do not have a projector (1) for keystone 
correction. 

[0023] In addition, in order to give explanation easy, although [ this operation gestalt ] one 
screen is constituted by 12 x 16 pixels, the number of pixels which constitutes one screen can 
be chosen as arbitration. It is necessary to change the memory space of DRAM (6) according to 
the number of pixels at this time. Similarly, with this operation gestalt, although the monochrome 
image was explained, this is applicable also to a color picture. Since a picture signal is 
constituted by three picture signals, R (red), G (green), and B (blue), at this time, it is necessary 
to increase the memory space of DRAM (6) 3 times. Moreover, it is necessary to arrange three 
light valves (11) for every picture signal, to compound the beam of light which passes each light 
valve (11) with a well-known means, and to project on a screen (2). Similarly, with this operation 
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gestalt, although the picture signal was made into 2 gradation, it is applicable also to the picture 
signal which has halftone. It is necessary to increase the quantum numbers in quantization of an 
A/D converter (70), and the memory space of DRAM (6) according to the number of gradation at 

this time. ... rt 

[0024] for example, like the common VGA display of a personal computer (4) One screen is 
constituted by 480 x 640 pixels, and the RGB code in each pixel 6-bit 64 gradation When 
receiving the picture signal which is (that is. 643** 260,000 color can be displayed) from a 
personal computer (4) When 23x3=24 bit is needed about each pixel and this is made into 1 word, 
21 0x29=51 2K WORD (referred to as 1K=1024) is needed about one screen. Therefore, DRAM (6) 
whose memory space is 512K WORD x24 bit will be used in this case. 

[0025] Moreover, although this operation gestalt has explained the keystone distortion of an 
image from the projector (1) as an extreme example [ image / which is projected on a screen 
(2) ] of distortion Even if it is the case where an optical axis from a projector (1) like drawing 7 
crosses the core and perpendicular of a screen (2), the optical path length from a projector (1) 
The core of a screen (2) is the shortest, and since the four corners of a screen (2) become the 
longest, the image displayed on a screen (2) turns into the so-called image of a bobbin strain. 
This bobbin strain can be amended by applying this invention and displaying on a light valve (11) 
the image in which the image of four corners was compressed and put from the subject-copy 
image also about the image of this bobbin strain. Thus, this invention is applicable to distortion of 
the arbitration of the image projected on a screen (2). 

[0026] Moreover, with this operation gestalt, ROM for dot amendment (75) and one ROM for 
address amendment (76) were arranged at the trapezoidal-distortion compensator (5), 
respectively. However, the dilation ratio of the image in each part, distortion (2), i.e., the screen, 
of an image, changes with geometric physical relationship of projectors (1), such as an include 
angle of a projector (1), the distance of a screen (2) and the optical axis from a projector (1), and 
the normal of a screen (2) to make, and a screen (2). Therefore, as for the equipment which 
amends distortion of an image, it is desirable that it has two or more ROMs for dot amendment 
(75) and ROM for address amendment (76) corresponding to each distortion, and can be made to 
carry out change use. The equipment which amends distortion of an image or instead of each 
ROM for amendment (75). and (76) Have RAM for dot amendment, and RAM for address 
amendment, and the dilation ratio of the image in each part of a screen (2) is computed from the 
geometric physical relationship of a projector (1) and a screen (2). It is desirable to memorize 
each data for amendment which created and created the data for dot amendment and the data 
for address amendment based on the computed dilation ratio to each RAM for amendment, 

respectively. L - j 

[0027] Explanation of the above-mentioned operation gestalt is for explaining this invention, and 
it should not be understood so that invention of a publication may be limited to a claim or the 
range may be ****(ed). Moreover, as for each part configuration of this invention, it is needless 
to say for deformation various by technical within the limits given not only in the above- 
mentioned operation gestalt but a claim to be possible. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the projector for projecting the image data from 
a computer etc. on a large-sized screen. Specifically, this invention relates to the approach and 
projector equipment which amend distortion of the image which a projector projects. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] A projector (1) carries out the enlarged display of the image with 
which the beam of light projected from the light source (10) of a metal halide lamp etc. was 
displayed on the light valve (1 1) by passing or reflecting light valves (11), such as a liquid crystal 
panel, and being expanded through the optical system (1 2) of an optical lens etc. to a screen (2) 
like drawing 7 . In order that the dilation ratio of an image may make it abbreviation homogeneity 
in each part of a screen (2), a projector (1) is arranged to a screen (2) so that the optical axis of 
a projector (1) may cross the core and perpendicular of a screen (2). However, the projector (1) 
of a front projection mold will be arranged near the center section of screen (2) this side, and 
becomes obstructive seeing the image of a screen (2). 
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* NOTICES * 

JPO and NCIPl are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since this invention performs distortion amendment of an image in an 
electrical circuit, it does not need the optical system of the addition for distortion amendment. 
Therefore, enlargement and forming an expensive rank do not have a projector for distortion 
amendment of an image. 
[0008] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained in 
full detail along with a drawing. The enlarged display of the image on a light valve (11) is carried 
out to a screen (2) by the beam of light projected from the light source (10) of a metal halide 
lamp like drawing 1 passing the light valve (11) constituted with a transparency mold liquid 
crystal panel, and expanding a projector (1) through the optical system (12) constituted with an 
optical lens. The power source for the light sources (30) which makes the light source (10) turn 
on is connected to this projector (1) like drawing 2 . Moreover, based on the horizontal 
synchronizing pulse, vertical synchronizing pulse, and picture signal which were received, a light 
valve (1 1) is driven to a light valve (11), and the display driving gear (31) which displays an image 
on a light valve (1 1) is connected to it In order to amend the keystone distortion of the image 
displayed on a screen (2), the picture signal from a personal computer (4) is amended in a display 
driving gear (31), and the trapezoidal-distortion compensator (5) which transmits the amended 
picture signal to a display driving gear (31) is connected to it 

[0009] The circuitry of said trapezoidal-distortion compensator (5) is explained along with 
drawing 3 and drawing 4 . Like drawing 3 , the trapezoidal-distortion compensator (5) in this 
operation gestalt amends the picture signal from a personal computer (4), and is equipment 
which memorizes the amended picture signal to DRAM (dynamic random access memory) (6), 
reads the picture signal memorized like drawing 4 from DRAM (6), and is transmitted to a display 
driving gear (31). 

[0010] First a picture signal, a horizontal synchronizing pulse, and a vertical synchronizing pulse 
are received from a personal computer (4). The picture signal from a personal computer (4) is an 
analog signal, the picture signal of the 1 scanning line is transmitted within a horizontal 
synchronization period, and the picture signal of one screen is transmitted by repeating this 
within a vertical-synchronization period. In order to amend a picture signal and to memorize to 
DRAM (6), the A/D converter (70) which changes the picture signal of an analog into a digital 
signal is arranged by the trapezoidal-distortion compensator (5). 

[001 1] An A/D converter (70) measures the picture signal of the 1 scanning line with a fixed 
time interval by sampling, quantization which changes this measured value into a numeric value is 
performed, and, finally digitization of an analog signal is performed by coding which changes this 
quantized numeric value into a binary number. However, transmission is started from the time of 
not being transmitted to throughout [ whole term / 'of the pulse separation A of a horizontal 
synchronizing pulse ] like drawing 6 , but the picture signal of the 1 scanning line having passed 
the predetermined period B (called the back porch) since the initiation time a of the pulse 
separation A, and transmission is ended only for the predetermined period C (called the front 
porch) from b at the last time at the termination time of the pulse separation A. Therefore, an 
A/D converter (70) needs to sample a picture signal at the image display period D excluding the 
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front porch B and the back porch C from the pulse separation A of a horizontal synchronizing 
pulse. 

[0012] Then, in drawing 3 , a write-in initiation pulse forming network (71) receives a horizontal 
synchronizing pulse, specifies an image display initiation time, generates a write-in initiation 
pulse (710) based on this time, and transmits it to a write-in clock generation circuit (72). A 
write-in clock generation circuit (72) receives said write-in initiation pulse (710), and generates a 
write-in clock (720) with which the picture signal of the 1 scanning line is divided into the 
number of pixels (this example 16 pixels per 1 scanning line) of a request of a light valve (1 1) by 
sampling. An A/D converter (70) receives the write-in clock (720) from said write-in clock 
generation circuit (72) with a clock terminal, a picture signal is digitized based on this write-in 
clock (720), and the digitized picture signal is transmitted to DRAM (6). 
[0013] In case a digital picture signal is written in DRAM (6), it is necessary to specify the 
address which shows a write-in location. With this operation gestalt, the image from a personal 
computer (4) is monochrome 2 gradation, is divided into 16 pixels per 1 scanning line, and is 
performed about the case where one screen is constituted by the 12 scanning lines. Since the 
image information of each pixel is expressed by the 1-bit digital signal with an A/D converter 
(70) at this time, memory capacity required for DRAM (6) becomes 16x12x1=192 bit. Moreover, 
the location of the pixel of one screen is pinpointed by the 4 bits line address which pinpoints 
the scanning-line location in 1 screen, and the 4-bit train address which pinpoints the pixel 
location in 1 scanning line. Since a line address is specified, a line counter (73) is arranged. A line 
counter (73) receives a horizontal synchronizing pulse with a clock terminal, receives a vertical 
synchronizing pulse with a reset terminal, and transmits a 4-bit line address signal. Moreover, 
since the train address is specified, a dot counter (74) is arranged. A dot counter (74) receives 
the write-in clock (720) from a write-in clock generation circuit (72) with a clock terminal, 
receives a horizontal synchronizing pulse with a reset terminal, and transmits a 4-bit train 
address signal. What is necessary is for a DRAM controller (60) to receive the line address signal 
and train address signal from a line counter (73) and a dot counter (74), and just to write a digital 
picture signal in the line address and the train address in DRAM (6) which were received, if the 
image on a light valve (11) is projected to a screen (2) as it is without amending distortion of an 
image. 

[0014] The approach of amending the trapezoidal distortion of an image in this operation gestalt 
is as follows. What is necessary is just to compress an image about the image displayed on a 
screen (2) as it goes upwards in order to amend the trapezoidal distortion of an image (20) like 
drawing 8 . Therefore, like drawing 5 (c), a subject-copy image like drawing 5 (a) should just use 
the image (110) displayed on a light valve (11) as the image which compressed the image to the 
center section as it goes caudad. Vflhat is necessary is to exclude all the image information of a 
certain Rhine in the lower part which needs to make compressibility high, and just to pack Rhine 
which remained upwards about a perpendicular direction, that what is necessary is to enlarge the 
rate of it being related horizontally, excluding image information suitably per pixel like drawing 5 
(b), and excluding more downward Rhine, and just to bring near the remaining image by the 
center section in order to realize this with a digital signal. In addition, in drawing 5 (b), the written 
location of a figure shows each pixel and, as for the thing of 0, the numeric value shows that the 
image information of the pixel of the location is excluded. 

[0015] If it is the case of drawing 5 (b), therefore, from a top the image of the 1st line and the 
2nd line Only the image information of the pixel of both ends is excluded. The image of the 3rd 
line The image information of the pixel of eye nine trains is excluded from both ends and Hidari, 
the number of pixels of the image of the 4th line which the image information of the pixel of eye 
eight trains is excluded from both ends and Hidari, and is hereafter excluded as it goes caudad 
increases, and all the image information of the pixel of the 8th line and the 12th line is further 
excluded from a top. Since the remaining image is brought near by the center section and 
packed upwards, moreover, -1 line image of the 2nd line It is displayed on eye eye two trains - 
15 train. -3 line image of the 4th line It is displayed on eye eye two trains - 14 train. -5 line 
image of the 6th line It is displayed on eye eye three trains - 14 train. -7 line image It is 
displayed on eye eye three trains - 13 train, -9 line image is displayed on eye eye 3 of the 8th 
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line trains - 13 train, -10 line image is displayed on eye eye 4 of the 9th line trains - 13 train, 

and -11 line image is displayed on eye eye 4 of the 10th line trains - 13 train. 

The pixel which should be excluded can be chosen as arbitration at this time. However, since 

information important for a center section contains image information, it is usually desirable to 

exclude the edge of an image preferentially. Moreover, in order to prevent all the image 

information of a certain part being missing, it is desirable to exclude an image equally, without 

inclining. 

[0016] In order to realize the above-mentioned amendment approach, ROM for dot amendment 
(read only memory) (75) which memorized the information on whether image information is 
excluded about each pixel like drawing 5 (b), and ROM for address amendment (76) which 
memorized the initiation train of each line are arranged. ROM for dot amendment (75) receives 
the line address signal from a line counter (73), and the train address signal from a dot counter 
(74), reads the corresponding data of a location, and transmits them as a write-in enabling signal. 
At this time, if these data are 1, the signal of H level which shows write-in authorization will be 
transmitted, and if data are 0, the signal of L level which shows a write inhibit will be transmitted. 
ROM for address amendment (76) receives the line address signal from a line counter (73), reads 
the initiation train address corresponding to this line address, and transmits a line address and 
the initiation train address to the address counter for writing (77). 

[0017] The address counter for writing (77) receives the line address and the initiation train 
address from ROM for address amendment (76) as initial value of a counter. Moreover, the 
write-in clock (720) from a write-in clock generation circuit (72) and the write-in enabling signal 
from ROM for dot amendment (75) are received, an AND is taken, and the AND gate (78) is 
transmitted to the clock terminal of the address counter for writing (77). And the address 
counter for writing (77) transmits the write-in address to a DRAM controller (60). A DRAM 
controller (60) memorizes the write-in enabling signal from ROM for dot amendment (75), and the 
1 -pixel picture signal digitized in DRAM (6) by the storage location corresponding to the write-in 
address only when the write-in address from the address counter for writing (77) was received 
and a write-in enabling signal was H level. 

[0018] The actuation when receiving the picture signal, horizontal synchronizing pulse, and 
vertical synchronizing pulse for one screen in the circuit of the above-mentioned configuration is 
explained. First, a line counter (73) is reset by reception of a vertical synchronizing pulse. Next, a 
line counter (73) counts by reception of a horizontal synchronizing pulse, and a dot counter (74) 
is reset Moreover, based on the time of starting the display of an image after reception of a 
horizontal synchronizing pulse, a write-in initiation pulse forming network (71) generates a write- 
in initiation pulse (710), and a write-in clock generation circuit (72) receives this write-in 
initiation pulse (710), and starts generation of a write-in clock (720). An A/D converter (70) is 
sampled and digitized by the number of pixels of a request of the picture signal of the 1 scanning 
line (this operation gestalt 16) based on this write-in clock (720). Moreover, a dot counter (74) 
counts based on this write-in clock (720). ROM for address amendment (76) receives the line 
address signal from a line counter (73), and transmits the corresponding initiation train address 
of a line to the address counter for writing (77). Moreover, ROM for dot amendment (75) 
receives the line address signal and train address signal from a line counter (73) and a dot 
counter (74), respectively, from the address position to which this ROM (75) corresponds, reads 
the information on whether image information is excluded, and transmits a write-in enabling 
signal. An AND with the write-in clock (720) from a write-in clock generation circuit (72) is 
taken, and, as for a write-in enabling signal, the signal of this AND is transmitted to the address 
counter for writing (77) in the AND gate (78). The address counter for writing (77) starts a count 
from the line address and the initiation train address from ROM for address amendment (76), and 
counts it based on the signal of the AND of a write-in clock (720) and a write-in enabling signal. 
That is, when image information is excluded, it does not count And a DRAM controller (60) 
memorizes the 1 -pixel picture signal digitized by the storage location of the write-in address in 
DRAM (6), only when a write-in enabling signal is H level. 

[0019] Next, the image which the trapezoidal distortion was amended and was memorized by 
DRAM (6) is explained along with drawing 4 about the circuitry for transmitting to a display 
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driving gear (31). A horizontal synchronizing pulse and a vertical synchronizing pulse need to be 
transmitted to a display driving gear (31) with a picture signal. Therefore, the display controller 
(80) who generates a horizontal synchronizing pulse and a vertical synchronizing pulse is 
stationed. Moreover, like the above, a horizontal synchronizing pulse is received, an image display 
initiation time is specified, and this read-out initiation pulse forming network (81) that generates 
a read-out initiation pulse (810), and is transmitted based on a time is arranged. Moreover, the 
read-out clock generation circuit (82) which generates the read-out clock (820) corresponding 
to the number of pixels (this operation gestalt 16) which should be read to per 1 scanning line is 
arranged like the above by receiving the read-out initiation pulse (810) from a read-out initiation 
pulse forming network (81). 

[0020] [n case the 1— pixel picture signal digitized from DRAM (6) is read, it is necessary to 
specify the line address and the train address which show a read-out location. Therefore, the 
line counter (83) which specifies a line address, and the dot counter (84) which specifies the 
train address are arranged. A line counter (83) receives the horizontal synchronizing pulse and 
vertical synchronizing pulse from a display controller (80) with a clock terminal and a reset 
terminal, respectively, and transmits a 4-bit line address signal to a DRAM controller (60). A dot 
counter (84) receives the read-out clock (820) from a read-out clock generation circuit (82) with 
a clock terminal, receives the horizontal synchronizing pulse from a display controller (80) with a 
reset terminal, and transmits a 4-bit train address signal to a DRAM controller (60). 
[0021] A DRAM controller (60) receives said read-out clock (820), a line address signal, and a 
train address signal, and a 1 -pixel picture signal is read from the storage location of DRAM (6) 
specified by a line address signal and the train address signal based on a read-out clock (820). 
Since the read picture signal is a digital signal, the D/A converter (85) which changes this into 
an analog signal is arranged. The picture signal read from DRAM (6) is changed into a D/A 
converter (85) by the analog signal based on a read-out clock (820), and by covering the line 
address of one line and repeating this, it serves as a picture signal of the 1 scanning line, and is 
transmitted to a display driving gear (31) with the horizontal synchronizing pulse and vertical 
synchronizing pulse from a display controller (80). 

[0022] By constituting a trapezoidal-distortion compensator (5) as mentioned above, the image 
from a personal computer (4) is received, and it is made the image which amended the 
trapezoidal distortion beforehand, and memorizes to DRAM (6). And the image which amended 
the trapezoidal distortion projects on a light valve (11) like drawing ! by reading the image 
amended from DRAM (6) and transmitting to a display driving gear (31) with a horizontal 
synchronizing pulse and a vertical synchronizing pulse. Therefore, the legible image with which 
the trapezoidal distortion was amended is projected on a screen (2) like drawing 1 . Thus, since 
this invention amends a trapezoidal distortion in the electrical circuit of a trapezoidal-distortion 
compensator (5), it does not need the optical system of the addition for keystone correction. 
Therefore, enlargement and forming an expensive rank do not have a projector (1) for keystone 
correction. 

[0023] In addition, in order to give explanation easy, although [ this operation gestalt ] one 
screen is constituted by 12 x 16 pixels, the number of pixels which constitutes one screen can 
be chosen as arbitration. It is necessary to change the memory space of DRAM (6) according to 
the number of pixels at this time. Similarly, with this operation gestalt, although the monochrome 
image was explained, this is applicable also to a color picture. Since a picture signal is 
constituted by three picture signals, R (red), G (green), and B (blue), at this time, it is necessary 
to increase the memory space of DRAM (6) 3 times. Moreover, it is necessary to arrange three 
light valves (1 1) for every picture signal, to compound the beam of light which passes each light 
valve (11) with a well-known means, and to project on a screen (2). Similarly, with this operation 
gestalt, although the picture signal was made into 2 gradation, it is applicable also to the picture 
signal which has halftone. It is necessary to increase the quantum numbers in quantization of an 
A/D converter (70), and the memory space of DRAM (6) according to the number of gradation at 
this time. 

[0024] for example, like the common VGA display of a personal computer (4) One screen is 
constituted by 480 x 640 pixels, and the RGB code in each pixel 6-bit 64 gradation When 
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receiving the picture signal which is (that is, 643** 260,000 color can be displayed) from a 
personal computer (4) When 23x3=24 bit is needed about each pixel and this is made into 1 word, 
210x29=51 2K WORD (referred to as 1K=1024) is needed about one screen. Therefore, DRAM (6) 
whose memory space is 51 2K WORD x24 bit will be used in this case. 

[0025] Moreover, although this operation gestalt has explained the keystone distortion of an 
image from the projector (1) as an extreme example [ image / which is projected on a screen 
(2) ] of distortion Even if it is the case where an optical axis from a projector (1) like drawing 7 
crosses the core and perpendicular of a screen (2), the optical path length from a projector (1) 
The core of a screen (2) is the shortest, and since the four corners of a screen (2) become the 
longest, the image displayed on a screen (2) turns into the so-called image of a bobbin strain. 
This bobbin strain can be amended by applying this invention and displaying on a light valve (11) 
the image in which the image of four corners was compressed and put from the subject-copy 
image also about the image of this bobbin strain. Thus, this invention is applicable to distortion of 
the arbitration of the image projected on a screen (2). 

[0026] Moreover, with this operation gestalt, ROM for dot amendment (75) and one ROM for 
address amendment (76) were arranged at the trapezoidal-distortion compensator (5), 
respectively. However, the dilation ratio of the image in each part, distortion (2), i.e., the screen, 
of an image, changes with geometric physical relationship of projectors (1), such as an include 
angle of a projector (1), the distance of a screen (2) and the optical axis from a projector (1), and 
the normal of a screen (2) to make, and a screen (2). Therefore, as for the equipment which 
amends distortion of an image, it is desirable that it has two or more ROMs for dot amendment 
(75) and ROM for address amendment (76) corresponding to each distortion, and can be made to 
carry out change use. The equipment which amends distortion of an image or instead of each 
ROM for amendment (75), and (76) Have RAM for dot amendment, and RAM for address 
amendment, and the dilation ratio of the image in each part of a screen (2) is computed from the 
geometric physical relationship of a projector (1) and a screen (2). It is desirable to memorize 
each data for amendment which created and created the data for dot amendment and the data 
for address amendment based on the computed dilation ratio to each RAM for amendment, 
respectively. 

[0027] Explanation of the above-mentioned operation gestalt is for explaining this invention, and 
it should not be understood so that invention of a publication may be limited to a claim or the 
range may be ****(ed). Moreover, as for each part configuration of this invention, it is needless 
to say for deformation various by technical within the limits given not only in the above- 
mentioned operation gestalt but a claim to be possible. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] In order to solve this trouble, like drawing 8 , the 
location of a projector (1) is arranged down [ before a screen (2) ], and projecting the beam of 
light from a projector (1) on the screen (2) located in the slanting upper part is performed. 
However, since an optical path becomes long rather than the beam of light with which the beam 
of light projected on the upper part of a screen (2) in this case was projected on the lower part 
of a screen (2), the image (20) reflected in a screen (2) turns into an image which the upper part 
was expanded and was distorted to the trapezoid like drawing 8 . Therefore, an image becomes 
hard to see and, occasionally there is un-arranging [ which the upper part of an image protrudes 
from a screen (2) ]. The distortion of the image on such a screen (2) originates in the dilation 
ratios of the image in each part of a screen (2) differing, as a result of the optical path lengths 
from a projector (1) differing. Therefore, what is necessary is just to make the dilation ratio of 
the image in each part of a screen (2) into homogeneity with a certain means, in order to amend 
distortion of the image on a screen (2). However, in order to perform such distortion amendment 
in optical system, it is necessary to add special optical system, and a miniaturization or cheap- 
izing of a projector (1) becomes difficult 
[0004] 

[Objects of the Invention] The image distorted to said trapezoid can display the image as the 
time of arranging a projector in the center section with it on a screen (2) like drawing 1 . [ same 
if the image itself displayed on a light valve (11) is amended beforehand ] Namely, about the 
subject-copy image displayed on a light valve (11), since the image which reversed the upper and 
lower sides and right and left is displayed on a screen (2), the image of a light valve (11) should 
just display the image which compressed the subject-copy image and was made small on a light 
valve (11) as it goes below. This invention aims at offering the approach and equipment which 
amend distortion of the image on a screen (2), without adding optical system by displaying the 
image amended beforehand on a light valve (11). 
[0005] 

[The approach for solving a technical problem] In order to solve the above-mentioned technical 
problem, the approach of this invention which amends distortion of a projector projection image 
It is related with each pixel in a light valve so that the dilation ratio of an image may become 
uniform in each part of a screen. The pixel from which image information is excluded, and the 
pixel as which the remaining image information is packed and displayed are memorized 
beforehand, said image information of a pixel excluded is excluded from a subject-copy image, 
and the remaining image is displayed in said pixel in a light valve displayed. 
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OPERATION 



[Function] A subject-copy image will be compressed by excluding the image information of a 
pixel which should be excluded from a subject-copy image, packing the remaining image and 
being displayed on a light valve by the above-mentioned approach, therefore, when the image on 
a screen is distorted to a trapezoid by having arranged the projector (1) in the lower part like 
drawing 8 When the pixel from which image information should be excluded, and the pixel which 
the remaining image information should be packed and should be displayed on a light valve (1 1) 
are memorized so that a subject-copy image may be compressed as it goes below, like drawing 1 
The image displayed on a light valve (11) turns into an image compressed as it went caudad, and 
an image to which the subject-copy image was expanded as it was is displayed on a screen (2). 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . . 

rDrawing 1] It is a mimetic diagram for explaining the amendment approach of this invention. 

rDra wing 2] It is the block diagram showing the operation gestalt of this invention. 

■ Drawing 3] In this operation gestalt. it is the block diagram showing a circuit until .t amends and 

memorizes the image data which received. 

rD rawing 4] In this operation gestalt, it is the block diagram showing a c.rcuit until it transmits 
the image data amended and memorized to a display driving gear. 

drawing 51 It is a mimetic diagram for explaining the example of amendment by this invention, 
and (a) is a subject-copy image and (c) is [ (b) shows whether each pixel is excluded and ] an 

image after amendment. . 

drawing 6] It is a timing diagram for explaining the write-in initiation pulse forming network and 

read-out initiation pulse forming network in drawing 3 and drawing 4 . 

[Drawing 71 It is a mimetic diagram for explaining the usual front projection display. 

drawing 8] It is a mimetic diagram for explaining a projection display [ need / a trapezoid 

image / to be- amended ]. 

[Description of Notations] 

(1) Projector 

(2) Screen 

(5) Trapezoidal-distortion compensator 

(10) Light source 

(11) Light valve 

(12) Optical system 
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